In my previous paper, I note that a strong linearly ordered abelian semigroup ( (1) Partially ordered abelian semigroups. I. On the extension of the strong partial order defined on abelian semigroups.
First, $a$ may satisfy no equation of the form $a^{m}=a^{n}(m\neq n)$ . In this case, the element $a$ is said to be of in finite order.
Secondly, $a$ may satisfy a relation of the form $a^{m}=a^{n}(n>m)$ . If $a$ satisfies such a relation, choose one for which $n$ is a minimum. Then clearly $a,$ $a^{\varphi}\rightarrow,$ $\cdots a^{n-1}$ are distinct elements of $S(a)$ . We write $n=m+r$ , $r\underline{\geq_{-}}1$ . Then, if $q$ is any positive integer, by simple induction we have immediately $a^{m}=a^{m+qr}$ . Now, if $N$ is any integer not less than $n$ , we may write it in the form $N=m+qr+s(1\le, 0\leqq s<r)$ . Then, by the above, we have $a^{N}=a^{m+s}$ Accordingly, it follows that the sector $S(a)$ just consists of the $n-1$ elements $a,$ $a^{\underline{9}},$ $\cdots,$ $a^{n-1}$ , with the identity $d^{r}$ . Such an element $a$ is said to be of finite order. We shall term $m$ the length and $r$ the period of the element $a$ of finite order.
An element $a$ of finite order is called cyclic, quasi-idempotent or idempotent, when $m=1,$ $r=1$ or $m=1$ and $r=1$ respectively. The immediate consequence of the above consideration is that any semigroup containing elements of finite order contains idempotent elements.
Moreover, from the definition of the complete sector we get readily the following: The complete sector by the element of finite order does not contain the element of infinite order and contains one and only one idempotent element, and the complete sector by the element of infinite order does not contain the element of finite order. Or, we define the order-relation in $S_{1}$ (Example 1) as follows: And hence $a^{ni}>a^{mj}$ . Therefore, $ni>mj,$ $i.e.,$ $n/m>j/i$ .
Similarly, a complete sector $T(a)$ , where $a$ is of infinite order and negative, is $anti-order\prime isomorphic$ with a sub-semigroup of the additive semigroup of the positive rational numbers. Example 10. Let $T$ be an abelian semigroup generated by two elements $a$ and $f$ with the relations
is a 1. $0$ . semigroup without the unit element and does not satisfy the condition $(A)$ because $a\geq af$ in spite of $f^{\underline{o}}\geqq f$ . But one can adjoin the new element $e$ to $T$ , so that $T^{*}=T\cup e$ becomes a 1. $0$ . semigroup in which $e$ is the unit element, by adding the following relations: We note that if an abelian semigroup $S$ satisfies the condition (7), then the element $a$ of finite order is cyclic. For, let $m$ be the length and $r$ be the period of $a$ , then $a^{m}=a^{m}a^{7}$ and hence $a^{r}$ is the unit element, thereby $a=a\cdot a_{t}^{r}$ thus we have $m=1,$ $i.e.,$ $a$ is cyclic. $C\sigma rdhry2$ . The product cancellation law is held in an abelian semigroup with the unit element, when it has the following properties: 1) $a^{n}=b^{n}$ for some positive integer $n$ implies $a=b$ .
2) $ac=bc$ implies $a^{m}=b^{n}$ for some positive integers $m$ and $n$ .
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